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s, a new type of low-molecular weight heparin" Bio 
chem. Pharmacol. 36, 12, 1985-1900, 1987) \Zht^ 

[o o 4 i ] ?\) a-fr* j ?v % >ig&m<n , fejk\z.ft^ so 



1#W6 - 1 5 7 3 2 2 

a 16 

(R. Cappelletti et al., A 
nal. Biochem. 99, 311-31 
5, 1 9 7 9ffi7F£tl1t1jffiZt>k<5< fc^T'fcS 
ids, «TO*lfc&{4=£&fflLfc 0 

[0 0 4 2] : 0. lMS^'J') 

Altfrffi (pH5) 5 0 VOaiE^3^ 

[0 0 4 3] ^HlH]i(7)Sm*StJ : 0. lMft»/<^ 
Aftflf^/^^/-/^^ (1 0 0 : 3, v/v) «: 
£fc 1 5 0 V<Dm!£%2 0SMaa>ttTfTofc 0 
[0 0 4 4] ^HlHjgOSftl&f) : 0. 1M»8^!)«> 

j^mmm/*-? j-^u&wl (100:20, v/v) 

Srfl3v\ 4fcl 5 0 VOajE«r2 05>ra^tTfTofc o 
[0 0 4 5] ^(7)IM»Mt*^> n^y-jn • ^> 
T" ^ .3. — h (Ronzon i Ins t i tut 
e, Milan, Italy ) tCfc oT*3M4#fe 
JfcSfLfc*' y n ir * / ^ y * y|«Wt:)B^k. 

[0046] ^y /^y avo^^x/WbR** 

ft|#IWbKE-P--A8 9 1 0 8 6 1 0 5. OICRI^S 
[0 0 4 7] ^R-eBB^^nfci^^x/WkR**^. t 

^rvt; y»w 2 {iw&Bic fc 5 K**r*S£ l 

J: XI/ * fell 6 , fifcRW ^-vicJzoTg^^tLfcR- 

[0 0 4 8] »fL<lllgS^f&ScB»I^Jffl$ixS=i 

y =iU- S / ^y *yR«flcSr*<ii6KffcKl£ (sulphati 
on reaction) (1. * S ><T>Y?y / 

[0 0 4 9] tr/uoySN, 4118, ny^f 

N, 4Zfi»i, ^)^ffllE-P-A8 9 1 0 7 6 
10 5. 0^^^Hfr^felct>i:-3^Ti8SLfco t 
±B#fHtW«>Wt«6fc*Lfc 

(K. Nagasawa et al. , Carbohyd. Res. 158, 183-19 
0, 1986 ) |CS*tt(Ct>t<JV^T3^Kn>f^^48l[Bt 

oR/Cii#Pfl*5«twa«ii, -tn^tti^fect^ot:^ 
fo^o *it'ffl^fd«t'y^y-S03H 3101 j: 
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[00 5 0] -Y ^Pn#S5§gfl5fi!tlt»T?li, S Y 5 

14. #«*»6ili»Srllfc<rtK:J:oTit*Lfc. MU&# 
l-^±*#«fl5^*s^*ixT, t^T©SY5 SYjjffl 
[00 5 1] r^igifil-lil»|^5feBt(C 1 O-'MOPMA 



(10) ftffl¥6-l 5 7 3 2 2 

y p m a 1 1 fc i-8s*d $ *tfc{b^«oa*tt N 

ttl^tll 0' 8 M:fc5«fctfl 0'*MX~foZ> (&SSlCO^ 
[0 0 5 3] »«S*CPMAO**iSJDLfc»*lc:««S 
¥^fiS£f+*Lfc 0 ^ottjftSrata, «4J3J:tf*5lc 

[0 0 5 4] 
10 [^3] 



PMA 10" 8 H#STT-©^'J 3-9"^ J?*}ii> (jiSlO- 6 M, 10' 8 M) IC 
cfcoT^Stt* 5YSY M^HiPfflBamS^^W^^Mjeff^COM 


<t & #i 

(* 1 *#B8) 




10" 6 M 


10" 8 M 




(100) 


(100) 




155 


250 


3i<^Ki-r^>'\A'j > (hpfm^ss-t) 


130 


117 


iK^Mtfc^y > (HPSH^SST) 


120 


100 




105 


168 




180 


148 


NaI0 4 K^oT^fbUfc^ NaBH* iZX^X 


190 


162 


iSTcSflfc^A* <J > 








130 


100 




102 


125 


GAG fi&tt/C 


190 


225 



[0 0 5 5] 



1*4] 



PMA 10-" m&TTWXWv* 'J K (aiglO- 0 M, 10"" M) i:<fcot 

mmznz 5ysy wm&MmfatgmzsttzwmmmmcDnm. 

Ky h^ry^lWLfk 



it & m 



PMA 

tni/o ym 



10" 6 u 


10" B H 


(100) 


(100) 


100 


130 


140 


no 


125 


120 


155 


118 


160 


130 


170 


160 



( 11 ) - 1 5 7 3 2 2 



[0 0 5 6 
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PMA 10" 8 M#aETT*©^'; 3-9-5>^'J*> (SS10- 5 M, 10 s U) iC 

«toT^iis$*i* 5ysy nm&mmtem&fz&n znm&mtflivn 

r A/ v ^ y fifths ck Cf* ft 5 (DStaW* 


*t & m 

(*2*#JH) 




I0- 6 M 


I0" a u 


PMA 

a > h'a-ff>N,4 meat 

ziy h*a-f^>4,6 rSSK 

tA> -??y6&m 


(100) 
182 
140 
114 
138 
102 
217 
165 
114 
116 
102 


(100) 
100 
107 
129 
104 
182 
162 
105 
142 
104 
132 



(00 5 71 rCT\ MmPMAt*!Jt7*y 
[0 0 5 81 *fc. ±|SSttl±, ±.fflt&m^Mt'ffl 

E3i«*»e>»oT§i#tHS4ifct«)-e*)5. 
1 0 0 5 9 1 hk, ¥?m^n%±mmx'\^n a 0 tttr 

tiFJKe .fctuf , # V V yi3 V Kttftfc o fcJSH4Sr*i" r 
®i&to><yf-%%\ (*3li, iSj@S (IO-M) T-<D 
Jx6o«i«jJSfctx.-HSv^S (10 " fciO'lO 

" ) T-fcoTt(U-WffiBl^e^ft'#f>Hfco 40 

[0 0 6 0] 1 0- s MWfflftT*koTffitt£^-f{t£-#) 
tf>#7J»T-fc. GAG?S-g-^<yf-S#l J: tff* /l^ * >• 

[0 0 6 11 rft&OfcJltt, £e>fc*MB*5J:tHS»* 
i ixztinnmft £ ft 5ilt4#» ; g<03llfc^r7V^ 
10 0 6 2] ££#«««:0. 5cm*LrM^ 

fiUWfti. wmWQi&Wki-ZtzibicW&MtX-hvX 50 



Ifflttttkftfc (Di Giulio et al. , Wife) „ 

[0 0 6 3] ;:»£5fc4##«<0jk^««l±. *nKW 

io~i5mi-±c. tm^Tt/^^^p, -r 

LT, me t -xy^7r U yMM=a-D 
[0 0 6 4] £*ttfcR*S*Lfc|»«fc:,fco 

[0 0 6 5]«^r*m 5 0E»7-yh^fflV^ 

[0066] n-m%'kb*txfrb2 4mm&mm^fi 

(mg/k g) ££4) „ 
[0 0 6 7] 

^Kn^fy4fi| (5mg/kg) 
^y<V y (0. 25rag/kg) 

^l)3tiy^y*yi^yf#t (0. 25mg 

/kg) 

="f-5y^y*V)l-g-!Kl/<-y^##2 (0. 25m 
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g/k g) 

( 1 m g/k g ) 

^f-^/^y^>^fe/^y^§^-4 (5mg/k 
g) o 

cooes] Mmmt2mmmMLtz 0 -#j2&gLT 

[0 0 6 9] 5taWft«*S:#fia»jcfflWLt 0 ffltffi 



(12) ffl¥6 - 1 5 7 3 2 2 

¥<ffl0fflLT»fr£* (-8 0°C) T?*iJgLfc 0 
-pXL;/^ K^*Tft(i±E»5: (Di Giulio et al. (198 

5)) CE«*nfc7^Ay7-yt^l:j:ot£tL 

[0 0 7 1] 
10 [316] 





























net-x>^-7 y i) y 




i.p 


ng/mg 


ng/ng 




mg/kg 






*«LS*t!!*lB 




10. 21± 0. 13 


0.4410.01 






6. 69±0. 23 


0.3310.01 




5 


12.68±0.80 


0.9810.05 




0.25 


18.4910.33 


1.1710.09 


GAG 'jg£8jbS^2 


0.25 


16. 99± 0. 94 


1.0610.03 


GAG *g£#]b#^3 


1 


12. 69+ 1. 03 


1.2010.10 


GAG i§&#Jb§^4 


5 


17.47±0.29 


1.2110.04 


(b=Ay 









[00 7 2] ffittf$Mtit®LXZtlb<D~=.-V'<7 30 

[0073] ±ie*^^Sx.5r tit, ±8a^^Ko 

[0 0 7 4] r^J:5 4H:*tt, PI-»KJc§B 

^ (S 3 ft^LS 5 . 
[0.0 7 5] Vt^y ra-th 5 y^ri; 40 

[00 7 6] #jc^y vtcBauxtt. ±E»*f43fe± 

/l^OOifcfiK: f^^|co^<^ffiiW^#j (P.G. Sp 
iegel et al. , "Femoral -nerve neuropathy secondary 
to anti-coagulation" The Journal of Bone and Joint 
Surgery, vo. 56-A n. 2, 425-426, March 1974) ; X 50 



t LX<D±Mft1&^} (M. B. Stern et al. "Femoral 
neuropathy asa complication of heparin anti-coagul 
ation therapy", Clinical Orthopaedics and Related 
Research, n. 106, 140-142, Jan-Febr. 1975); i/^ 

* y ><D?c1fo r^/< y >-K3Sf-«ifiLffi{co^ < 

P^SlirJ : S. Jackson "Femoral neuropathy secondary to 
heparin induced intrapelvic hematoma" vol. 10/n. 
7, 1049-1051, 1987) D 

[0 0 7 7] ±B14BLfci5Ki, fcj£«tels]«fc#l- 
Srffl^-CW5£$tiTf (^ 3 yyyb(7)M:Johnss 

on et al. , J. Neurosci. 12 459-475, 1984) 0 
[0 0 7 8] £P>fc % ±!E^» ; €-x/HC*5V^T7j?y-y-s/ 

[0 0 7 9] C^T^ffiLTfc^tCfcf*, '&%<Dm 



^aT^I, CTxflV^^rV^lgl 3KS1 4 7 

[0 0 8 0] ^^ef>li> Sft7yhwSStt»«lc 
2olt5/A-T Ft*-^ > (N A) *3j;tfK— v (D 
A) «^(c:t^<5< t>(D"C\ loiiftawfi^ii 

O.0mg/kg(D6-t Ko^*>K-^^ (6-OH 
10 0 8 1 ] 12E^7^ht^l^Kffilt6E 



( 13 ) «fHJ¥6 - 1 5 7 3 2 2 

-0-0 5mg/k gffii«^U:o fe«f4«lC 
T\ -oO»B6-OHDA «*fc*ttfc*HH*) , 

[0 0 8 3] NAi^iOTAKHPLCryt^l: 

10 [0 0 8 4] 
[f*7] 



5mg/kgffl *© ^ V 3 if * J V 'J * ^BgKrtlS^-K: «fc * fife L 
MS 4 »&K43#*±Sffifttlf^NAiS «fc DAM©tt£ 








mm- 

GAG }g-&#Jb#^5 
(b = /W^) 


22. 5±0. 5 
2. 11 ± 0. 21 
12. 8±0. 11 


2.74 + 0.11 
0.86±0. 08 
1.94±0.03 



[0 0 8 5] n<DSI-J:Jxtf* ^Dt'^DK, »*b 

[0086] ^0^5, rooga^ ^.tt^^^S 
[008 7]W5i, 

[00 8 8] *58WOE6?J^*fl-rfe«r5i:, ±IB3SI 

[oo8 9] ±.w&\mtfhMc*fv^i;? 
[0090] -rfefe*>* m<®W)'tz>^'<v>Z i o~ 

2 0%h ii<^K)i"5^^ 0 y ^ + ^<7^^«SK«:4 
0-60%h 7/^^ftt4*2 0-3 5%(!:, 



[009 1] i&V^vKV KWgPS4t^)o ft^-T 
5ffl*fi-0*>^9 l4^L1 000mg, #*L<f* 
I4^l300mgt\ 

[0 0 9 2] #JB-ei±, ^tcaB-T5wt^§3 

[0 0 9 3] r^fc^^fii:^Stti-t^^<i'lf^ffl 

[0095] «p«4o#^<ow«Ht?«tt, ttSk *y 
[0 0 9 6] r<oi5ft>l#H-a^*ixSB»S<«ia6* 

[0 0 9 7] gPft^j^, -HKa*S*t6fflfttt 
lft^llSOOmg, tf* L< IS 1 ftV>L7 0 Omg 

[0 0 9 8] S&td. *JBWlCfct<5<7Ky K 
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[0 10 0] <H16«l.>^^5>at^6ffilCfe5» 

loioi] (a) h^^^<D4mch^>^mm 

<Z>BlfiEStft: (K. Nagasawa, Carbohyd. Res. 58 47-55, 1 10 
977) 

^»SBI*»fe»BtLfc5 gOf^^yjS|^2 5 0m 
lC0*fcS*PLfc o I©S»l:i0mlO7^-7-f 
NSflg (ffiai« AmberliteR resin) SrggO^fc^T^DX. 

[0 10 2] ^K^SrS 0 0m I (7)1 0% (V/ 
V) (£*fH») ^^f^*/^**^ 

K (DMSO) iC^j|?Lfc 0 r tttCj; oT pHOfflli 5 20 
ro»jKSr^/U»T-*PfR (8 5t:, 16^ 
ffl) Lfc 0 <IOffiJITIc:||LT+4tt5 0 0ml^H2 

-XpH<Dlg.&8iCfflmLtlo o^iC, ;:<Z>jgjfc£ % 3 0 

«*3Si6LfcgL *l£ftj*Lfc Q CtUCfcoT, 3. 2 
5g (6 5%) (Dft^«!*lHllR1-5-t^-r*f fe 0 

[0103] (b) #7? hy-$><D6mzhz>fcmm 

BHHttflFff 2 1 4 8 7 9 fc t x T5lf^ll 30 

[0104] 9zft+ZXTy7\££vXW&£titii{k& 

«5 3 g Sri 5 0ml (DaSa*«-«/»Lfco SW^/col- 
^ot6 g<ory/^7^ (iSffl, AmberliteR r 

esin) ^MtlOMlflfCo w^»Hg»»S:j|8ia 
LfcSL pH^fl^ 1 0% (w/v) M7^A-T^:/ 

5. o 5 goflftaitftx/u^^ v h y yf/u/y 

^^«^A^$:[HliRLfCo ZlftSrS ibid 1 1 0 m 1 <D i?/ 40 



(14) ffl¥6- 1 5 7 3 2 2 

^vu^/S^ k (dm f ) m^x^Mz 

4. 12g^«t B y^y-S0 5 ^tt5 5 0ml 
<Dm7kDMF&lMZ-tz 0 ^TlB#Ffl^>o< 9$&#-f6 
ItTK^SfTfoix, +4tWi&ST*IS*16 0ml 

<0tt£NaOH-C9lCH6Lfc, r©J:5ft*ttT^ 

-/Hi3 0 0m 1 Sr3@igjKL-CifrL<iftx.fc. 
0. 2 5M<DNa C 1 JgjK (2 00ml) Kjgfl? U - 

^e*K#LT8W*IISLfc. -tog, NMR^ 

&mmmz£.^XW&£thtcZt{Z- : gcirZ> 9 6 p pm 

[0 10 5] 

•toR«*T*>5ctSri*afci- a 0 r^y 
^y#>-i*^<y ^/<y^^st», ^vKo^fy 

^o>», *fctt^y 3*^y^y/;voj!g^*^e>^ 

e*fcli<*5RO?gricfC*}-1-5PMA (4 b-*/M<-/U 
-12b-U^f-h-13a-7tr-|>) OPI§ 

orB»six5w«*o«ttttjis:a»-rs^-e, ^y 



h^<— Z/CDij^ 

(72)«W# -<n-h XX (72)3PJ^ a~y 7 *fra 

<<5VT 20133 ^7/ ^7 V 5 . ^^U7 20121 ;7/ 7 

^n>7^ 817 5 24/6 
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